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The COVID-19 pandemic has had global health and economic adverse impacts. The main 
measures being taken to control the spread of SARS-CoV-2 (the virus associated with COVID-19) are 
conceptually those that were taken to control the spread of SARS-CoV in the previous coronavirus-
driven pandemic of 2002-2003: good hygiene, facemasks, and quarantine (lockdown).  The difference is 
the larger scale of these measures for SARS-CoV-2.   
A weakened immune system appears to be the main determinant of serious/fatal reaction to 
viral infection (for COVID-19, SARS, and influenza alike).  There are four major approaches being 
employed or considered presently to augment or strengthen the immune system, in order to reduce 
adverse effects of viral exposure.  The three approaches that are mainly focused on augmenting the 
immune system are based on the concept that pandemics can be controlled/prevented while 
maintaining the immune-weakening lifestyles followed by much of the global population.  The fourth 
approach is based on identifying and introducing measures aimed at strengthening the immune system 
intrinsically in order to minimize future pandemics. 
The four measures are: 1) restricting exposure to virus; 2) providing reactive/tactical treatments 
to reduce viral load; 3) developing vaccines to prevent, or at least attenuate, the infection; 4) 
strengthening the immune system intrinsically, by a) identifying those factors that contribute to 
weakening the immune system, then eliminating/reducing them as comprehensively, thoroughly, and 
rapidly as possible, and b) replacing the eliminated factors with immune-strengthening factors.  
The present monograph focuses mainly on strengthening the immune system intrinsically.  It 
identifies many hundreds of factors that contribute to weakening the immune system, as well as 
measures that can strengthen it.  It also addresses the vaccine issue, since vaccine development has 
been emphasized in myriad forums.  Potential mid-and long-term adverse vaccine effects that cannot be 
identified in short-term tests characteristic of efficacy testing are identified. To ensure safety, long-term 
testing under real-life conditions (exposures to multiple toxic stimuli) is required.  There is an 
incompatibility between the accelerated vaccine development times being pursued by government and 
industry and the long times required for validation of vaccine safety. 
In summary, 1) there is not unanimity within the medical community for continuing post-
lockdown severe restrictions on activities of the vast majority of the total population that are mainly 
applicable to the most vulnerable very small minority of the total population; 2) repurposed (mainly) 
antiviral treatments can only be expected to have very limited results in controlling SARS-CoV-2 viral 
load of the most severely impacted, based on trials conducted so far; 3) it is difficult to see how safe 
COVID-19 vaccines can be developed and fully tested on time scales of one or two years, as proposed 
presently; 4) the only real protection against a future COVID-19 pandemic or any other viral pandemic is 
the one that was demonstrated to work in the SARS pandemic, the MERS pandemic, the COVID-19 
pandemic, and in the annual influenza pandemics: a healthy immune system capable of neutralizing 
incoming viruses as nature intended.  We need an Operation Warp Speed (a USA Federal Administration 
effort currently targeted to produce a vaccine in a record short time period) to identify and eliminate 
those factors that weaken the immune system as thoroughly, comprehensively, and rapidly as possible! 
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CHAPTER 1 - INTRODUCTION 
1A. Background 
Over the past two decades, there have been at least three major coronavirus-based infectious 
disease outbreaks/epidemics/pandemics: Severe Acute Respiratory Syndrome (SARS), 2002-2003; 
Middle East Respiratory Syndrome (MERS), starting in 2012; COVID-19, starting in December 2019.  
There are a number of similarities among these three infectious diseases, including abnormal values of 
selected biomarkers (e.g., neutrophils, lymphocytes, albumin, CRP, TNF-alpha, etc.), pulmonary 
inflammation, pulmonary damage.  The most important similarity among these infectious diseases is the 
demographic affected most severely.  These tend to be the elderly, with comorbidities and weakened 
immune systems, and others with weakened immune systems [1-11]. 
There are also similarities of COVID-19 with influenza: “Both (COVID-19 and influenza) cause 
fever, cough, body aches and fatigue; sometimes vomiting and diarrhea; can be mild or severe, even 
fatal in rare cases; can result in pneumonia” (https://www.hopkinsmedicine.org/health/conditions-and-
diseases/coronavirus/coronavirus-disease-2019-vs-the-flu).  Additionally, “Neither virus is treatable with 
antibiotics, which only work on bacterial infections; both are treated by addressing symptoms, such as 
reducing fever; severe cases may require hospitalization and support such as mechanical ventilation”. 
How do COVID-19 and influenza compare in number of fatalities?  According to the above link 
(and other supporting references), for influenza, the estimate is “1 billion cases worldwide; 9.3 million to 
45 million cases in the U.S. per year”, accompanied by “291,000 to 646,000 deaths worldwide; 12,000 to 
61,000 deaths in the U.S. per year”.  For the previous coronavirus-based outbreaks/ epidemics/ 
pandemics, these cases/fatalities numbers have been orders of magnitude less than the influenza 
numbers.  The SARS pandemic involved about 8,000 people who presented with SARS symptoms, of 
whom ~800 died [12-13].  The MERS epidemic involved ~2,500 cases, with almost 900 deaths 
(http://www.emro.who.int/pandemic-epidemic-diseases/mers-cov/mers-situation-update-january-
2020.html).  For COVID-19 (as of 8 June 2020): “There have been approximately 403,267 deaths 
reported worldwide. In the U.S, 110,514 people have died of COVID-19”, according to the Hopkins link 
above.  The validity of these numbers will be addressed in Appendix 2 
The main measures being taken to control the spread of the SARS-CoV-2 coronavirus 
(responsible for COVID-19) are conceptually those that were taken to control the spread of the SARS-
CoV coronavirus in 2002-2003: good hygiene and quarantine (lockdown).  The difference is the scale of 
these measures.  Currently, many countries are on lockdown (at different levels of severity), restricting 
many activities and businesses that involve gatherings of large numbers of people in close proximity.  As 
of early June, 2020, it is unknown how long these restrictions will be in place. 
1B. Treatments 
The measures proposed in this monograph to prevent future pandemics are targeted towards 
the larger population in general, and towards the most vulnerable demographic in particular.  As stated 
above, this vulnerable demographic consists of “elderly, with comorbidities and weakened immune 
systems, and others with weakened immune systems”.  While there is some decline in the immune 
system with age, comorbidity is a better predictor of impaired immunity, than chronological age, in older 
adults [14-15].   




Comorbidity in common usage is typically used to mean other diseases.  From the perspective of 
our past studies aimed at preventing and reversing chronic diseases [16], each of these diseases is a 
proxy for the hundreds of foundational factors that contribute to its development (e.g., smoking, excess 
alcohol, pesticides, high fat diet, PFOS (Perfluorooctanesulfonic acid), PFAS (Per- and polyfluoroalkyl 
substances), etc.).  In other words, the foundational contributing factors to the disease can be viewed as 
the true independent variables (over which the individual and/or the government have some measure 
of control), and the disease is the dependent variable.  Thus, if we switch co-ordinate systems from 
diseases to foundational contributing factors, we could then state that the main demographic that 
succumbed to both SARS and COVID-19 had/were exposed to high numbers of foundational contributing 
factors to disease.  
 This parallels the experience with influenza: “Comorbidities are really what put people at the 
highest risk of complications from influenza. Asthma, chronic obstructive pulmonary disease (COPD), 
other pulmonary conditions, even heart conditions, and the immunocompromised population, all of 
these patients are at a significantly higher risk of complications from influenza than the general 
population” [https://www.contagionlive.com/news/us-flu-cases-reach-32-million-pediatric-
hospitalization-rates-hit-record-high].  The most vulnerable demographic of these lethal infectious 
diseases having high numbers of foundational contributing factors to disease is the key point that 
underlies the approach in this monograph to prevent future pandemics! 
In the current COVID-19 pandemic, we see some commonalities with what happened in the 
SARS pandemic.  Most of the deaths in both cases resulted from pneumonia.  Most (not all) of the 
deaths are among the elderly, and appear to be most prevalent among those with high comorbidities 
and weakened immune systems.  Switching co-ordinate systems in our description, most of the fatalities 
are among those exposed (over their lifetime, as well as currently) to large numbers of contributing 
factors to disease and/or those with weakened immune systems. 
The contributing factors to disease also trigger a positive feedback mechanism.  The contributing 
factors weaken the immune system (as the results of the present study will show), which in turn 
increases vulnerability to infection.  Infections, in turn, weaken the immune system further, which again 
enhances vulnerability to infection.  The intervention under our control to disrupt this feedback loop is 
to reduce/eliminate the contributing factors to a weakened immune system. 
1C. Treatment Definition 
Given that weakened immune systems increase vulnerability to infectious diseases, and 
especially to the worst outcomes of infectious disease, then preventing future pandemics requires 
adopting measures that will strengthen the immune system.  There are two main options to strengthen 
the immune system.  One is vaccines, and this is discussed in more detail in Appendix 3.  The other 
option is to remove those exposures and behaviors that weaken the immune system, and, in some 
cases, replace them with exposures and behaviors that strengthen the immune system.  The latter 
approach is termed ‘strategic’ treatments [17].  The following section will define strategic treatments, 
and place them in the larger treatment context. 
If treatments are defined as a set of actions that improve health, then (at least) two types of 
treatments are possible [17].  The first type can be defined as positive treatments.  They can be sub-
divided into high-tech treatments and low-tech treatments.  The high-tech are the classical treatments 




where drugs (or supplements) and/or radiation and/or surgery are implemented, and symptoms are 
alleviated.  These high-tech positive treatments are basically a reactive tactical response to abnormal 
markers of health.  They can be applied for the short-term (e.g., antibiotics for bacterial infections, 
antivirals for viral infections, etc.), or for the long-term (e.g., statins, blood thinners, antihypertensives, 
etc.).  The low-tech treatments involve dietary, sleep, and other behavioral changes shown to impact 
the immune system positively (see section A4-C for a brief bibliography of low-tech treatments).  For 
long-term benefit, these low-tech treatments need to be maintained indefinitely.  On average, the high-
tech treatments have greater risk than the low-tech treatments. 
The second type can be defined as negative-negative treatments, where those factors that 
contribute to disease are first identified and then removed.  The name derives from the mathematics 
world, where a negative of a negative is a positive.  These negative-negative treatments are basically a 
proactive strategic response to abnormal markers of health, and typically involve long-term changes in 
lifestyle and harmful exposures for improved health.   
1D. Tactical Treatments 
Much of the effort to help the most vulnerable demographic at this time has been searching for, 
and experimenting with, treatments that were/are used to combat other (mainly) viral diseases.  As of 8 
June 2020, 233 treatments are under consideration (and 161 vaccines are in development) 
[https://milkeninstitute.org/covid-19-tracker].  These treatments include, but are not limited to: 
Actemra/Tocilizumab; Avigan/Favipiravir; Azithromycin; Baricitinib/Olumiant; 
Bevacizumab/Avastin; Calquence/Acalabrutinib; Chloroquine; Colcrys/Colchicine; Convalescent Plasma; 
EIDD-2801; Fingolimod/Gilenya; Galidesivir; Hydroxychloroquine; Ilaris/Canakinumab; Ivermectin; 
Jakafi/Ruxolitinib; Kaletra/Lopinavir/Ritonavir; Kevzara/Sarilumab; Kineret/Anakinra; Leronlimab; 
Mavrilimumab; Methylprednisolone; Olumiant/Baricitinib; Otezla/Apremilast; Remdesivir; 
Tamiflu/Oseltamivir; Umifenovir/Arbidol; Xeljanz/Tofacitinib [https://milkeninstitute.org/covid-19-
tracker; https://www.drugs.com/condition/covid-19.html; https://www.goodrx.com/blog/coronavirus-
treatments-on-the-way/]. 
Other novel treatments could be identified using our Literature-Related Discovery and 
Innovation (LRDI)-based treatment repurposing methodology [18]. 
1E. Strategic Treatments 
Strategic treatments are the focus of this monograph.  Their identification is a two-step process.  
First, markers of immune system health (ranging from specific biomarkers to more general descriptors) 
are selected.  Second, those substances (e.g., smoking, excess alcohol, pesticides, etc.) behaviors (e.g., 
sedentary lifestyle, substance abuse, etc.), etc., that degrade the levels of these markers (i.e., lead to 
immune dysfunction, immunotoxicity, immunosuppression, etc.) are then identified and recommended 
for elimination.  The strategic treatments identified in the present study are those contained within the 
immune system core literature (defined in Chapter 2).  Additional novel strategic treatments could also 
be identified using our LRDI-based treatment repurposing methodology [18]. 
 
 




1F. Reactive Tactical vs Proactive Strategic Treatments 
The reactive tactical treatment approach for countering infections from viral exposure improves 
biomarker levels and reduces symptoms (if successful), but ordinarily does little to improve the body’s 
resistance to disease.  For viral infections, the tactical treatments will do little to strengthen the 
weakened immune (and other) system.  After tactical treatments for one viral infection, people with 
weakened immune systems will again be vulnerable to serious infectious consequences from exposure 
to the next harmful virus they encounter. 
The proactive strategic treatment approach will strengthen the immune (and other) system by 
removing those critical factors that contribute to disease and a weakened immune system (unless 
irreversible damage has been done to the immune system, or individuals possess congenital or other 
hereditary damage to their immune system).  These strategic treatments tend to require long-term 
adherence by their recipients.  In turn, these recipients of strategic treatments will be less vulnerable to 
infection from exposure to the next harmful virus they encounter (SARS-CoV-2 or otherwise).  Like many 
healthy people who were exposed to SARS-CoV and SARS-CoV-2, these people who follow the (typically) 
long-term proactive strategic treatment regimen successfully may not even be aware they have been 
exposed to, or infected by, the coronavirus.  The only indication of their infection will be coronavirus 
antibodies in their serum. 
1G. Structure of Monograph 
The remainder of this monograph is structured as follows.  Chapter 2 presents the Methodology 
used to identify the strategic treatments for strengthening the immune system.  Chapter 3 presents the 
Results of the study, including Discussion and Conclusions.  Chapter 4 contains the References. 
Appendix 1 frames the role of viruses in the much larger context of their place in the ecosystem.  
Appendix 2 addresses the nature of viral pandemics, accuracy of numbers of COVID-19 deaths, and 
financial incentives for over-reporting COVID-19 cases and deaths.  Appendix 3 addresses the prospects 
for a COVID-19 vaccine.  Appendix 4 contains the complete list of contributing factors to a weakened 
immune system identified in this study, a limited bibliography of source records for these contributing 
factors, and a limited bibliography of (mainly low-tech) factors that contribute to strengthening the 
immune system.   
1H. Economic Aspects 
We end this Introduction with a brief discussion of economic aspects of response to the COVID-
19 pandemic, or any future viral pandemic.  As the previous sections have shown, there are two general 
types of responses (tactical/reactive and strategic/proactive), and these can be done in parallel in the 
short-term.  For the long-term, realistically, emphasis would have to be placed on one or the other. 
1H1. Reactive approaches 
First are the (mainly) tactical/reactive approaches to reduce viral loads/augment the immune 
system with the aid of exogenous measures (quarantine, newly developed treatments, repurposed 
treatments, vaccines, etc), and second are the (mainly) strategic approaches to strengthen endogenous 
immune defenses to neutralize the viral exposures. 




Two types of costs are associated with each response: short/long-term investments, and 
revenues/economic activities lost.  For the tactical approaches, the investment component is the cost of 
developing, testing, manufacturing, and distribution of (mainly) new/repurposed drugs and vaccines.  It 
is difficult to find accurate estimates of such costs, but given stated commitments by some governments 










The revenues lost are essentially the reduction in economic activity due to the global lockdowns.  
This number is equally difficult to estimate/predict, but losses of trillions of dollars, or perhaps tens of 
trillions over a five-year period, may be possible, based on some present predictions 
(https://www.marketwatch.com/story/today-in-scary-numbers-pandemic-could-cost-global-economy-
82-trillion-2020-05-19).  There are important costs/benefits associated with other aspects of the 
lockdown (lives lost from non-infectious causes (suicide, etc.), reduced carbon emissions, etc.), and 
these need to be considered in a more detailed cost/benefit study. 
1H2. Proactive approaches 
For the strategic/proactive treatment approaches, there may be added investment expenditures 
required if advanced technologies (and their adverse effects on health) are utilized less through stricter 
emissions regulations, and either no technologies or less efficient, but lower emissions, technologies are 
substituted in their place.  We have seen no estimates of such added costs, mainly because little 
attention has been given to issues associated with implementation of the strategic treatment 
approaches.  
The revenues lost from implementing the strategic treatment approaches derive from reduced 
economic activity resulting from eliminating/reducing harmful technologies.  For example, wireless 
radiation technologies are forecast to generate trillions of dollars in potential revenue after 
implementation.  Reducing radiation emission limits (by orders of magnitude to safe levels) for these 
technologies will translate into many of the wireless radiation applications not being feasible 
economically, and therefore not pursued.  Given the sheer number of immune system-damaging 
technologies identified in the present monograph, and the added number that could be identified with a 
much larger study, the economic activity lost by reducing dependence on these technologies would 
easily be in the neighborhood of tens of trillions of dollars.  To partially balance out those losses, 
lockdowns could conceivably be avoided if there were wide-scale strengthening of the public’s immune 
systems, and the economic losses due to lockdown could be avoided. 
Thus, for both the (mainly) tactical approaches, and the (mainly) strategic approaches, economic 
losses incurred – or avoided -- will be staggering, if the response to the present pandemic is any 
indication of response to future pandemics.  The strategic approach offers the potential benefits of 1) 




improved health and longevity by having a strengthened immune system and 2) reduced economic 
losses by avoiding future lockdowns.  Additionally, because of the pervasive nature of many of the 
contributing factors to a weakened immune system (they are contributing factors to many other 
infectious and chronic diseases as well [16]), their elimination will result in reduced suffering from these 
myriad diseases and resulting further increased longevity.  Choosing between these two approaches (for 
the longer-term) translates into a classic tradeoff between 1) improved health/longevity and 2) 








CHAPTER 2 – METHODOLOGY 
The main analytical objective of this study is to identify factors that contribute to weakening of 
the immune system.  Toward this end, a query was generated that would retrieve records with high 
probability of containing such factors.  The query retrieved 10,733 records from Medline.  Some 
additional records (identified from those records retrieved with the query) were also used for the 
analysis.  The retrieved records were inspected visually, and contributing factors were extracted 
manually.  These contributing factors were then categorized according to a pre-existing taxonomy [19], 
and are presented summarily in Chapter 3 and fully in Appendix 4. 
The query used to retrieve these records from SCI-Medline is shown boxed below.  
FINAL QUERY USED FOR STUDY 
SCI-MEDLINE 
 
MESH    (/adverse effects OR /toxicity OR /poisoning)  
AND  
TITLE    (immun* AND (expos* OR induc* OR exacerbat* OR aggravat* OR trigger* OR disrupt* OR 






MESH      (/adverse effects OR /toxicity OR /poisoning)  
AND  




TOPIC    IMMUNOTOXIC* 
OR 
TITLE    IMMUNOTOXIC* OR IMMUN* NEAR/3 IMPAIR* 
 
  
 Initially, a much broader query was developed, and it retrieved tens of thousands of records.  
However, given that the projected analysis would be labor intensive, with visual inspection of the 
retrieved records and manual extraction of contributing factors, it was decided to generate a more 
focused query that would retrieve fewer records, but with higher probability of relevance (precision).  








CHAPTER 3 – RESULTS, DISCUSSION, AND CONCLUSIONS 
Approximately 65% of the retrieved records were evaluated.  The extracted contributing factors 
were assigned to one of five categories (Lifestyle, Iatrogenic, Biotoxin/Biomaterial, 
Occupational/Environmental, Psychosocial/Socioeconomic); many of the contributing factors could have 
been assigned to multiple categories.  In future studies, other categorizations may provide further 
insights.  Table 3-1 contains contributing factors that have been shown repeatedly (appeared with high 
frequency in the database) to weaken the immune system.  They include:  
TABLE 3-1 
HIGH-FREQUENCY CONTRIBUTING FACTORS TO WEAKENED IMMUNE SYSTEM 
CATEGORY CONTRIBUTING FACTOR 
LIFESTYLE smoking, excess alcohol, substance abuse, high-fat diet, protein-
deficient diet, high-cholesterol diet, Western-style diets, chronic sleep 
restriction, etc. 
IATROGENIC immunosuppressive drugs, gamma radiation treatments, 
nanomedicinal products, adjuvanted vaccines, acetaminophen, non-
steroidal antiinflammatory drugs (NSAIDs), surgical stress, serotonin 
reuptake inhibitors, selected anasthetics, selected antibiotics, highly 
active antiretroviral therapy drugs, etc. 
BIOTOXIN/ BIOMATERIAL aflatoxin, ochratoxin, T-2 toxin, anatoxin-A, mycotoxins, microcystin-
LR, dietary toxic cyanobacteria, yessotoxin, scorpion venom; 
Streptomyces californicus; Pseudomonas aeruginosa; Rhinovirus, 
respiratory syncytial virus, etc. 
OCCUPATIONAL/ 
ENVIRONMENTAL 
microplastics, endocrine-disrupting chemicals, heavy metals, 
pesticides/insecticides/herbicides, nanoparticles, perfluorooctanoic 
acid (PFOA), polychlorinated biphenyls (PCBs), polyaromatic 
hydrocarbons (PAHs), perfluorooctanesulfonate (PFOS), fine 
particulate matter, air pollution, acrylamide, aromatic halogenated 
disinfection byproducts, benzene, benzo(a)pyrene, crude oil, corexit, 
ultraviolet (UV) radiation, wireless radiation-cell phones/cell 
towers/WiFi, sodium fluoride, etc. 
PSYCHOSOCIAL/ 
SOCIOECONOMIC 
depression, chronic stress, restraint stress, social isolation, stressful 
life events, childhood adversity, etc. 
 
Eliminating/ameliorating these toxic exposures/behaviors will require a combination of 
individual motivations/efforts and government efforts, especially at the regulatory level.  The factors in 
the Lifestyle category mainly require motivation and willpower to eliminate, although government 
regulation would be beneficial for controlling food additives and labelling contents of processed foods.  
For the Iatrogenic category, government regulation is necessary for ensuring treatment safety.  There is 
room for individual motivation in eliminating excessive or unnecessary use of painkillers, such as NSAIDs 
or opioids, and unnecessary/elective surgeries. 
 




Members of the Biotoxin/Biomaterial category (especially the Biotoxin component) are more 
difficult for individuals to eliminate.  As we are seeing with COVID-19, virus exposure is difficult to 
control (as is bacterial exposure).  There are many mycotoxins listed in Table 3-1.  Those found in food 
may result from improper storage and insufficient processing to eliminate mycotoxins.  Those in indoor 
environments may result from insufficient moisture/humidity control.  Some of these problems can be 
addressed by stricter government regulations. 
The Occupational/Environmental category could benefit substantially from more rigorous 
government regulation.  Most of the exposures are beyond the control of the individual; in fact, the 
individual most probably doesn’t know he/she is being exposed to these substances.   
For example, the Occupational Safety and Health Administration (OSHA) has responsibility for 
regulating most workplace toxic exposures.  Out of the more than 85,000 chemicals registered with the 
EPA, OSHA only issues Federally-enforceable Permissible Exposure Limits (PELs) for about 500 of these 
chemicals.  In 2018, the first author published a study of the adequacy of OSHA’s PELs [20], using a 
sampling technique.  Of those substances that were sampled, their PELs were one to four orders of 
magnitude higher than exposures shown in the biomedical literature to cause damage. 
As another example, the radiation exposure limits for wireless radiation (cell phone/cell 
towers/WiFi, etc.) approved by the FCC are from three to six orders of magnitude higher than exposures 
shown in the biomedical literature to cause damage, the discrepancy varying with the level of damage 
[21]. 
But, even in this category, individual choice and motivation play a role.  People who want to 
strengthen their immune systems can choose (especially in the home environment, and partly in the 
work environment) to reduce exposure to wireless radiation, water with sodium fluoride, strong 
pesticides, strong disinfectants, etc. 
The PsychoSocial/SocioEconomic category could benefit from some government interventions 
that reduce stressful situations for the individual (e.g., providing economic/health/occupational security, 
providing more protections for the most vulnerable (very young, elderly, disabled), etc.).  Some of the 
types of adverse events and stresses are beyond the control of government or the individual, but here 
again, individuals can take steps to improve their responses to many of these types of stress. 
Most of the studies, especially the laboratory studies, that gathered the data reported in Table 
3-1 (and the more extensive Tables shown in Appendix 4) focused on the effects of one stressor/toxic 
stimulus in isolation.  In real-life, people are exposed to myriad toxic stimuli, both in parallel and over 
different time periods.  Typically, when toxic stimuli are combined, less of each constituent of the 
combination is required to cause damage compared to the amount determined from single stressor 
experiments [22].  Thus, real-life weakening of the immune system from myriad exposures to the toxic 
stimuli in Table 3-1 (and the Tables shown in Appendix 4) is far greater than that reported in the single 
toxic stimulus studies. 
To summarize, repurposed (mainly) antiviral treatments can only be expected to have very 
limited results in controlling SARS-CoV-2 viral load of the most severely impacted, based on trials 
conducted so far.  Further, based on the findings of Appendix 3, it is difficult to see how safe COVID-19 
vaccines can be developed and fully tested on time scales of one or two years, as proposed presently.   




Finally, the only real protection against a future COVID-19 pandemic or any other viral pandemic 
is the one that was demonstrated to work in the SARS, MERS, COVID-19 and annual influenza 
pandemics: a healthy immune system capable of neutralizing incoming viruses as nature intended.  We 
need an Operation Warp Speed (the Federal Administration Program currently targeted to produce a 
vaccine in a record short time period in the USA) to identify and eliminate those factors that weaken the 
immune system as thoroughly, comprehensively, and rapidly as possible! 
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Appendix 1 – ROLE OF VIRUSES IN ECOSYSTEM 
The role of viruses in pandemics cannot be understood without enumeration of their larger role 
in the ecosystem.  The guiding principle of the biosphere is optimization of ecosystem sustainability.  
The operational principle by which this goal is achieved is “survival of the fittest”.  This can be seen most 
clearly when examining all creatures on Earth (with the exception of humans), whose lifestyles are 
textbook examples of ecosystem sustainability (not to be equated with species sustainability; species 
come and go, but the ecosystem endures). 
The operational principle is enforced by a process familiar to security personnel as a Red 
Team/Blue Team approach, involving constant probing of an organization’s defenses to identify their 
weakness, and improving the defenses in the process.  These continual challenges of the biosphere to 
life on Earth are manifested at roughly three levels: macro, species, and micro.  At the macro level 
(wind, rain, sun, heat, cold, humidity, etc.), there are continual challenges to living creatures (and plants, 
etc.) that require continual adaptation (at typically hormetic levels, but sometimes large challenges).  
The weakest creatures will succumb under the large-scale challenges. 
At the species level, there are continual attacks by predators, which require that the prey 
remain in peak condition if they are to have any chance of survival.  There is an old saying that the day 
the slowest Gazelle cannot outrun the fastest Lion will be the Gazelle’s last day on Earth! 
At the micro level, myriad micro-organisms including viruses, bacteria, fungi, parasites, etc., can 
offer challenges.  Of interest to this monograph is the role of viruses.  The box below offers a summary 



















BENEFICIAL AND PATHOGENIC EFFECTS OF VIRUSES [23] 
 
Viruses are parasites of host organisms.  They may be beneficial or pathogenic to their hosts.   
 
Beneficial Effects 
-Infection with one virus may protect the host from a superinfection with another pathogen. 
-Some viruses also have beneficial effects with respect to non‐infectious diseases. 
-Virus infection sometimes confers benefits including the regulation of microbiota in the gut; in 
particular, bacteriophages are thought to modulate the gut microbiota by infecting specific bacterial 
populations. 




“a virus is generally considered to be a causative agent like a poison that causes infectious diseases.  
These tiny, living entities have considerable import, because they can cause substantial damage to 
humans and non-human animals and other living organisms”. 
 
Diversity of Viruses 
-Currently, there are approximately 263 viruses from 25 viral families that are known to be able to 
infect humans. 
-Most emerging infectious diseases are zoonotic (an infectious disease caused by a pathogen that has 
jumped from an animal to a human), mainly from wild animals such as primates, rodents, and bats. 
-The PREDICT program has found over 1100 viruses in animals and humans. 
-The Global Virome Project participants estimate that ~1.67 million yet‐to‐be‐discovered viral species 
from key zoonotic viral families exist in mammal and avian hosts, and expect that 631 000–827 000 of 
these unknown viruses have zoonotic potential. 
 
A subset of the virome, those zoonotic viruses that appear to be pathogenic in humans, 
challenge the immune system continually.  This process appears to be a dual-edged sword.  Immune 
systems that are strong are strengthened further by the continual challenges, offering additional 
protection against other viral challenges.  Immune systems that are weak are unable to prevent the 
occurrence of life-threatening symptoms as a result.  This is how nature implements ‘survival of the 
fittest’ at the microbial level. 
  




Appendix 2 – VIRAL PANDEMICS AND STATISTICS 
A2-A. Viral Pandemics 
Appendix 1 showed some of the roles played by viruses in the biosphere, and their centrality to 
life itself.  The present appendix examines how this key component of the life process has morphed into 
a dangerous entity in the public consciousness. 
Sometimes analogies can be highly instructive.  We start this appendix with two analogies that 
illustrate the contributions of viruses to pandemics.  The following boxes contain these analogies. 
 
FIRST ANALOGY WITH VIRAL PANDEMIC 
 
There is a large house in the desert; the roof has been completely neglected for thirty years.  Ten 
large holes have opened up on the roof.  Because there has been no rain, these holes have not been 
repaired, but have continued to grow.  One day, a once-in-a-thousand-year rainstorm arrives.  Water 
comes pouring through the holes in the roof.  An emergency request for help is sent.  First 
responders, neighbors, etc., come to help, and spend the day with buckets and pumps bailing out the 
water.  They leave, the owners of the house have survived, but, because dry conditions re-emerge, 
they do absolutely nothing to repair the holes in the roof.  Three years later, another once-in-a-
thousand-year rainstorm arrives, and another panic response ensues. 
 
Was the rain the cause of the chaos and damage; was it the holes in the roof; was it both?   
Would we have worried about the rain if there were no holes in the roof? 
 
Metaphorically, the rain is the coronavirus, and the holes in the roof are the toxic stimuli to which 
each person is exposed, and which contribute to weakening the immune system.  Without the toxic 
stimuli and the associated weakened immune system, the coronavirus exposure/infection has 
little/no effect, except to (typically) generate antibodies that show up in the serum.  That is seen in 
many healthy people, and the same was seen in the 2002-2003 SARS pandemic.  It's hard to get exact 
numbers of people exposed but minimally affected, since not everyone is being tested, and those 
who are tested tend to be heavily weighted towards those exhibiting serious symptoms. 
 
In this hypothetical case, is the rain the culprit?  In the case of no holes in the roof, the rain had no 
effect.  It only had an effect when combined with the holes in the roof.  If a cause must be assigned, 











SECOND ANALOGY WITH VIRAL PANDEMIC 
 
Assume there is a person standing in a room, with nothing else in the room but four metallic walls, a 
metallic ceiling, and a metallic floor.  This person lights a match, and throws it on the floor.  What will 
happen?  Answer: nothing.  The match burns itself out. 
 
Now assume there's a flammable handkerchief on the floor.  This person throws the lighted match on 
the handkerchief.  What will happen?  Answer: the handkerchief will burn for about a minute, and 
burn itself out.  Still no problem. 
 
Now assume there are a hundred pounds of ammonium nitrate (an explosive also used in agriculture) 
on the floor, as well as ten other flammable/explosive compounds.  The person throws the lighted 
match on the floor.  What will happen?  Answer: the person will be transported to the next world!!! 
 
Metaphorically, the match is the coronavirus, and the explosive/flammable components are the toxic 
stimuli to which the person is exposed, and which contribute to weakening the immune system.  
Without the toxic stimuli and the associated weakened immune system, the coronavirus exposure 
has little/no effect, except to (typically) generate antibodies that show up in the serum.  That is seen 
in many healthy people, and the same was seen in the 2002-2003 SARS pandemic.  It's hard to get 
exact numbers of people exposed but minimally affected, since not everyone is being tested, and 
those who are tested tend to be heavily weighted towards those exhibiting serious symptoms.  
 
In this hypothetical case, is the match the culprit?  In the completely bare room, the match had no 
effect.  It only had an effect when combined with the explosive/flammable material.  If a cause must 
be assigned, why shouldn't it be assigned to the ammonium nitrate, or some of the other 
explosive/flammable materials? 
 
Both of the above analogies reflect the fact that we may be looking at the trees, and missing the 
forest, with respect to COVID-19.  Let’s focus on the quarantine (lockdown).  It has been implemented 
widely across the globe.  Those affected most severely by SARS-CoV-2 typically develop pneumonia, and 
die from pneumonia (or other severe respiratory disease).  That's the official version, but it's far more 
nuanced and complicated.  Some background, first. 
The first author has developed a general protocol for preventing and reversing chronic diseases, 
and has developed protocols specifically for three chronic diseases (CKD (Chronic kidney disease), AD 
(Alzheimer’s disease), PN (Peripheral neuropathy)/PAD (Peripheral arterial disease)) [16].  The key 
component of the protocol is identifying the foundational contributing factors to the diseases (i.e., the 
causes), and eliminating those foundational causes.  The qualifier 'foundational' is used, since the causes 
identified are not other diseases (which some/much of the medical community uses in part when talking 
about causes), but rather tangible items that are (in theory) under individual or government regulatory 








For the three chronic diseases examined, anywhere from 500-1,000 foundational causes each 
have been identified from the premier biomedical literature, and this number was viewed as a gross 
under-estimation of the actual number of foundational causes that exist in reality.  Many of these 
foundational causes (such as those listed above) are pervasive, meaning that they impact multiple 
diseases [24].  One would expect that pneumonia (the central fatal consequence of the COVID-19 (and 
SARS-CoV) coronavirus infection) would also have hundreds of foundational causes as well.  This is a key 
point. 
The first author also studied the SARS coronavirus pandemic of 2002-2003, and published two 
papers on the topic [12-13].  The key takeaway from those studies was that there were roughly three 
types of consequences for the people who were exposed to/infected by the SARS coronavirus (SARS-
CoV).  One group exhibited no symptoms, and the only measures of exposure/infection were SARS 
coronavirus antibodies in their blood (where the blood was tested for non-SARS-related reasons).  The 
second group exhibited symptoms characteristic of respiratory infections, and recovered after some 
level of discomfort.  There were about 8,000 people globally who exhibited these symptoms, and went 
for medical care.  The third group mainly developed pneumonia, and those that eventually succumbed 
died from the pneumonia.  There were about 800 people globally in this latter group.  However, this 
latter group was not a random selection of the 8,000.  Its members had high comorbidity, weakened 
immune systems, and tended to be heavily populated by the elderly. 
Comorbidity in common usage is typically used to mean other diseases.  As stated in the main 
text of this monograph, each of these diseases can be viewed as a proxy for the hundreds of 
foundational factors that contribute to its development.  Thus, if the cause-related co-ordinate systems 
are switched from diseases to foundational contributing factors (where the foundational causes are the 
independent variables and the diseases are the dependent variables), the high comorbidity group that 
succumbed to SARS had high numbers of foundational contributing factors to disease.  This is the key 
point. 
The current COVID-19 pandemic has some commonalities with the SARS pandemic.  Most of the 
deaths in both cases resulted from pneumonia.  Most of the deaths are among the elderly, and appear 
to be most prevalent among those with high comorbidities and weakened immune systems.  From the 
perspective of the foundational contributing factor-based co-ordinate system, most of the fatalities are 
among those exposed (over their lifetime, as well as currently) to large numbers of foundational 
contributing factors to disease.  There may be some fatalities for people born with weakened immune 
systems. 
In general, the public is being exposed to a mixture of toxic stimuli, and it is the effect of the 
mixture that is driving the myriad consequences [22].  Different people will be exposed to different 
mixtures, and, based on the composition of the mixtures and a person's genetic makeup and overall 
level of health, will respond differently.  There can be substantial synergies among the mixture 
constituents, resulting in enhanced adverse effects from the combination [22, 25].  The key concept 
here is that the mixture is determining the outcome, not necessarily any one of its constituents in 
isolation. 
 




The response of the governments worldwide (including the USA) to COVID-19 has been to 
impose a quarantine on the public, to restrict exposure to only one of the many constituents of the 
toxic stimuli mixture, SARS-CoV-2.  This is one of the few constituents of the mixture that cannot be 
related to a technology offshoot, or to a technology that has production and/or consumption 
stakeholder backing (e.g., pesticides, industrial chemicals, radiation sources, etc.). 
Thus, the present quarantine eliminates only one of the many constituents of the mixture, and it is 
the component that does not have strong production and/or consumption stakeholder backing! 
 
If blame for the pandemic can be assigned to the one constituent of the toxic mixture with no 
backing from the aforementioned powerful stakeholders, then these production and/or consumption 
stakeholders are protected from responsibility and ensuing legal consequences.  Assigning blame for the 
pandemic to Mother Nature rather than those who bear the major responsibility ensures that these 
harmful practices and their associated pandemics (including the annual deaths of the most vulnerable 
demographic related to the so-called influenza pandemics) will continue unabated. 
Why are not any of the other constituents of the mixture being placed under quarantine?  Why 
are not smoking, or air pollution, or excess alcohol, or wireless radiation, or agrochemicals, or industrial 
chemicals, being placed under quarantine?  Approximately 403,000 deaths globally (as of 8 June 2020) 
[https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/coronavirus-disease-
2019-vs-the-flu] have been ascribed to SARS-CoV-2, and the total deaths ascribed to the three 
coronavirus pandemics over the past two decades would raise the above estimate by an additional 
1,700 deaths.  The fatalities that can be related to some (perhaps most) other constituents of the toxic 
stimulus mixture of foundational causes are far greater globally, when all their adverse effects are 
integrated.   
Placing responsibility for the pandemic (and especially the deaths associated with the pandemic) 
on non-anthropogenic causes is not limited to the SARS-CoV-2 virus.  In both the SARS pandemic and 
COVID-19, another of the factors assigned responsibility for some of the deaths is immune dysfunction 
and the associated ‘cytokine storm’: “the severity of disease might be due to immune dysregulation, 
rather than to the level of viremia. This dysregulation would be characterized by an insufficient type I 
interferon response (too little and too late), paralleled by an aberrant pro-inflammatory chemokine 
secretion by alveolar macrophages, dendritic cells and pneumocytes” [26].  Stated another way: “one 
could describe the unsuccessful immune response to SARS as “stuck in innate immunity,” whereas the 
progression to adaptive immunity, with antibody production, strongly correlated with favorable 
outcomes.” [27].  In other words, in some cases, the severe problems experienced by the most 
vulnerable demographic stem from the immune system’s inability to switch from innate defense to 









As the main body of the text has shown, there are many hundreds of foundational factors that 
contribute to the weakening of the immune system.  The most vulnerable demographic tends to have 
many comorbidities, which translates to exposure to many of the foundational factors that contribute to 
a weakened immune system.  Therefore, the weakened immune system becomes the dependent 
variable, and its inability to switch from innate mode to adaptive mode may not be due (in 
some/many/most cases) to some intrinsic defect, but rather to the adverse effects from exposures to 
the many foundational factors that contribute to its dysfunction.  Again, the responsibility for immune 
system dysfunction reported in both the mainstream media and the biomedical literature is not assigned 
to production and/or consumption stakeholder interests behind the foundational contributing factors, 
but rather assigned to some defect in the immune system for which the production and/or consumption 
stakeholders bear no responsibility. 
It is clear from the SARS results (and probably the present COVID-19 results) that exposure to 
the coronavirus (for the most part) results in no outward symptoms or mild symptoms, in the absence 
of large numbers of other toxic stimuli.  Thus, a more protective quarantine, for the current pandemic 
and against future pandemics, would be to impose quarantines against the intrinsically toxic 
constituents of the mixture.  Whether they would have the same very-short-term benefits as the 
present coronavirus quarantine/lockdown is questionable, but from the long-term perspective, the 
broader quarantine would be very protective against future viral attacks on the most vulnerable 
demographic, including the annual influenza infections. 
To be fully protective in the present pandemic and against future pandemics, both tactical 
reactive responses to survive the immediate threat and strategic proactive responses to prevent the 
problem and damage from re-occurring are required.  Toward that end, the first author published a 
document on identifying tactical and strategic treatments for COVID-19 [17].  That document serves as 
the basis for the analysis presented in the present monograph. 
A2-B. Assignment of Deaths in Viral Pandemics 
 Much of the discussion concerning the COVID-19 pandemic in the media and elsewhere revolves 
around the number of deaths attributed to COVID-19.  There are two main problems here: the validity of 
assigning deaths to the consequences of SARS-CoV-2 exposure, and the uniformity of the criteria for 
assigning deaths to COVID-19.  The previous section presented the argument that the deaths are mainly 
a consequence of exposure to a toxic mixture, and any assignment of responsibility or blame should be 
to the toxic mixture rather than any one pre-selected constituent.  The virus is the trigger, and if there 
are no bullets in the chamber, pulling the trigger has no effect! 
 The criteria for assigning deaths to COVID-19 are not uniform across countries and, in the USA, 
not uniform across states.  In addition, the highest-level guidance in the USA for assigning COVID-19 
deaths is somewhat ‘soft’.  For example, consider the guidance for assigning deaths to COVID-19 
distributed to medical personnel by the National Center for Health Statistics [28]: 
“If the death certificate reports terms such as “probable COVID-19” or “likely COVID-19,” these terms 
would be assigned the new ICD code.  It Is not likely that NCHS will follow up on these cases ... COVID-19 
should be reported on the death certificate for all decedents where the disease caused or is assumed to 
have caused or contributed to death.” 




This wording allows a substantial level of flexibility in assigning a death to COVID-19, or any of 
the other comorbidities with which the most vulnerable demographic is associated.  This is an important 
factor, since there are myriad political and financial motivations associated with assigning deaths to 
COVID-19. 
 For example, as stated by Scott Jensen, a physician in Minnesota and member of the State 
Senate [https://www.usatoday.com/story/news/factcheck/2020/04/24/fact-check-medicare-hospitals-
paid-more-covid-19-patients-coronavirus/3000638001/]: 
“Because if it's a straightforward, garden-variety pneumonia that a person is admitted to the hospital for 
– if they're Medicare – typically, the diagnosis-related group lump sum payment would be $5,000.  But if 
it's COVID-19 pneumonia, then it's $13,000, and if that COVID-19 pneumonia patient ends up on a 
ventilator, it goes up to $39,000.” 
So, while there is no uniformity in assigning deaths to SARS-CoV-2, even if there were, the basic 
concept and the basic data are completely flawed, as shown above.  This assignment of deaths to one 
constituent of a multi-constituent mixture is purely arbitrary, and a political act done for political (and 
financial) purposes. 
  




Appendix 3 – PROSPECTS FOR COVID-19 VACCINES 
A3-A. Overview 
The main body of this document addressed the first type of strategic treatment: 1) identification 
and removal of factors contributing to weakening the immune system (see section A4-A for a table of 
these contributing factors), and 2) identification and addition of factors contributing to strengthening  
the immune system (see section A4-C for a bibliography of low-tech immune system strengthening 
factors).  The present appendix addresses the second type of strategic treatment: development and 
implementation of a COVID-19 vaccine.  The prospects for such a vaccine will be addressed from three 
criteria perspectives: development time, efficacy, and safety. 
A recent study evaluated the ongoing approaches to COVID-19 vaccine development, and 
stated: “Normally, the period of development of a vaccine is 12‑15 years” [29].  Against this backdrop, 
SARS-CoV-2 vaccines are targeted for accelerated development, safety testing, manufacturing, and 
distribution by an order of magnitude.  Each of the accelerated steps listed in this reference has 
drastically reduced the time required from normal development. 
A3-B. Past Coronavirus Vaccine Development History 
There have been two prior coronavirus pandemics in the 21st century: SARS in 2002-2003, and 
MERS starting in 2012.  Vaccine development for each started/accelerated during the height of each 
pandemic.  What have been the results of these prior coronavirus vaccine development efforts? 
According to a comprehensive 2019 article on MERS vaccine development [30], “To date, there 
is no specific treatment proven effective against this viral disease. In addition, no vaccine has been 
licensed to prevent MERS-CoV infection thus far ... In general, the potential vaccine candidates can be 
classified into six types: viral vector-based vaccine, DNA vaccine, subunit vaccine, nanoparticle-based 
vaccine, inactivated-whole virus vaccine and live-attenuated vaccine” 
According to a comprehensive 2020 article on SARS and MERS vaccine development [31], “As of 
April 2020, no vaccine is commercially available for these coronavirus strains”.  The rationale for lack of 
a vaccine is given by the following: “Reasons for the lack of commercial and effective vaccines for SARS 
and MERS are varied. In the case of MERS, it is likely that the vaccine development was delayed because 
of the scarcity of suitable and cost-effective small animal models during pre-clinical experimentation. In 
addition, it is probable that a vaccine has not been delivered because of the low interest in investing in a 
vaccine for a disease that has produced relatively low and geographically centralized cases (compared 
with other more global and persistent infectious diseases such as influenza, HIV and tuberculosis). This 
last factor might have also contributed to the lack of a vaccine for SARS, in the sense that it was 
considered pointless to continue investing in a vaccine for a disease whose cases ceased to be reported 
in 2004.” 
While interest in a vaccine may have waned after the SARS pandemic seemed to have 
terminated, research on such a vaccine persisted.  References in the above article showed SARS vaccine 
research continued for a decade or more after the pandemic had ended [32-33]. 
 




Based on the experiences with SARS and MERS, successful vaccine development was not 
achieved after about a decade of research, or even more.  That does not bode well for COVID-19 
coronavirus vaccine development/safety testing/distribution on the order of one-year timescales being 
projected. 
A3-C. Problems for Successful Vaccine Development 
A3-C1. Overview 
The main problems facing successful coronavirus vaccine development can be summarized as 
time to development, efficacy of the vaccine and, most importantly, safety of the vaccine.  A 
complementary perspective on some of the problems listed in [29] can be stated as follows: 
“First, although the virus’s spike protein is a promising immunogen for protection, optimizing 
antigen design is critical to ensure optimal immune response. Debate continues over the best approach 
— for example, targeting the full-length protein or only the receptor-binding domain. 
Second, preclinical experience with vaccine candidates for SARS and the Middle East respiratory 
syndrome (MERS) have raised concerns about exacerbating lung disease, either directly or as a result of 
antibody-dependent enhancement. Such an adverse effect may be associated with a type 2 helper T-cell 
(Th2) response. Hence, testing in a suitable animal model and rigorous safety monitoring in clinical trials 
will be critical” [34]. 
Numerous mid- and longer-term potential adverse effects from vaccines have been identified.  
These include: 1) Antibody-Dependent Enhancement (where enhanced virus entry and replication in a 
number of cell types is enabled by antibodies) [35-36]; 2) Vaccine-associated Virus Interference (where 
vaccinated individuals may be at increased risk for other respiratory viruses because they do not receive 
the non-specific immunity associated with natural infection) [37-38]; 3) Vaccine-Associated Imprinting 
Reduction (where vaccinations could also reduce the benefits of ‘imprinting’, a protection conferred 
upon children who experienced infection at an early age) [39-40]; 4) Non-Specific Vaccine Effects on 
Immune System (where previous infections can alter an individual's susceptibility to unrelated diseases) 
[41-42]; 5) Impact of Infection Route on Immune System (where immune protection can be influenced 
by the route of exposure/delivery) [43-44]; and 6) Impact of Combinations of Toxic Stimuli (where 
people are exposed over their lifetime to myriad toxic stimuli that may impact the influence of any 
vaccine) [25].  Each of these effects will be addressed in more detail. 
A3-C2. Antibody-Dependent Enhancement 
The following amplifies further the concern about vaccine-induced enhancement: “Examples of 
vaccine-induced enhancement of susceptibility to virus infection or of aberrant viral pathogenesis have 
been documented for infections by members of different virus families. Several mechanisms, many of 
which still are poorly understood, are at the basis of this phenomenon … Certain experimental lentiviral 
vaccines even proved to be counterproductive: they rendered vaccinated subjects more susceptible to 
infection rather than protecting them. For vaccine-induced enhanced susceptibility to infection with 
certain viruses like feline coronavirus, Dengue virus, and feline immunodeficiency virus, it has been 
shown that antibody-dependent enhancement (ADE) plays an important role … Consequently, vaccine-
induced enhancement has been a major stumble block in the development of certain flavi-, corona-, 




paramyxo-, and lentivirus vaccines. Also recent failures in the development of a vaccine against HIV may 
at least in part be attributed to induction of enhanced susceptibility to infection” [35]. 
For another perspective on the ADE mechanism: 
“for a number of viral pathogens, under certain conditions, antibodies provide an attractive 
means of enhanced virus entry and replication in a number of cell types. Known as antibody-dependent 
enhancement (ADE) of infection, the phenomenon occurs when virus-antibody immunocomplexes 
interact with cells bearing complement or Fc receptors, promoting internalization of the virus and 
increasing infection. Frequently associated with exacerbation of viral disease, ADE of infection presents 
a major obstacle to the prevention of viral disease by vaccination and is thought to be partly responsible 
for the adverse effects of novel antiviral therapeutics such as intravenous immunoglobulins.” [36].  
These effects are confirmed further in numerous studies [45-49] 
A3-C3. Vaccine-Associated Virus Enhancement 
In addition to ADE, the effect of vaccine-associated virus interference (vaccinated individuals 
may be at increased risk for other respiratory viruses because they do not receive the non-specific 
immunity associated with natural infection) [37] need to be addressed.  Consider the following 
examples: 
“We identified a statistically significant increased risk of noninfluenza respiratory virus infection 
among TIV {trivalent inactivated influenza vaccine} recipients, including significant increases in the risk 
of rhinovirus and coxsackie/echovirus infection ... Receipt of TIV could increase influenza immunity at 
the expense of reduced immunity to noninfluenza respiratory viruses” [38]; 
“prior receipt of 2008-09 TIV was associated with increased risk of medically attended pH1N1 
illness during the spring-summer 2009, with estimated risk or odds ratios ranging from 1.4 to 2.5” [50]; 
“Among children there was an increase in the hazard of ARI {acute respiratory illness} caused by 
non-influenza respiratory pathogens post-influenza vaccination compared to unvaccinated children 
during the same period.” [51]; 
“when influenza type A hit early, RSV {respiratory syncytial virus} outbreaks tended to be 
delayed, coronavirus outbreaks tended to be intensified,” [52]; 
“Examining non-influenza viruses specifically, the odds of both coronavirus and human 
metapneumovirus in vaccinated individuals were significantly higher when compared to unvaccinated 
individuals (OR = 1.36 and 1.51, respectively) ... the laboratory data in our study showed increased odds 
of coronavirus and human metapneumovirus in individuals receiving influenza vaccination ... While 
influenza vaccination offers protection against influenza, natural influenza infection may reduce the risk 
of non-influenza respiratory viruses by providing temporary, non-specific immunity against these viruses 
... On the other hand, recently published studies have described the phenomenon of vaccine-associated 
virus interference; that is, vaccinated individuals may be at increased risk for other respiratory viruses 
because they do not receive the non-specific immunity associated with natural infection” [37]; and 
 




“Here we show that reported influenza vaccination coverage rates for 29 OECD countries are 
associated significantly with recently observed SARS-CoV-2 infection rates in these countries. This early 
result, which merits further investigation, suggests that during the current coronavirus outbreak an 
influenza vaccination background might be a relevant factor for SARS-CoV-2 infection” 
[https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3558270]. 
A3-C4. Vaccine-Associated Imprinting Reduction 
Vaccination could also reduce the benefits of ‘imprinting’, a protection conferred upon children 
who experienced infection at an early age, as the following shows: 
“Imprinting by the first childhood influenza infection is known to confer long-lasting immunity 
focused toward priming epitopes. Our findings suggest vaccine mismatch may negatively interact with 
imprinted immunity. The immunological mechanisms for imprint-regulated effect of vaccine (I-REV) 
warrant investigation.” [39]; and 
“we suggest that the potential impact of distant influenza immune imprinting on current 
vaccination outcomes should be considered in the design of next generation or universal vaccine 
candidates” [40]. 
A3-C5.  Non-Specific Vaccine Effects on Immune System 
“vaccines against infectious diseases have nonspecific effects on the ability of the immune 
system to handle other pathogens. For instance, in randomized trials tuberculosis and measles vaccines 
are associated with a substantial reduction in overall child mortality, which cannot be explained by 
prevention of the target disease. New research suggests that the nonspecific effects of vaccines are 
related to cross-reactivity of the adaptive immune system with unrelated pathogens, and to training of 
the innate immune system through epigenetic reprogramming ... diphtheria-tetanus-pertussis (DTP) 
vaccine, although protective against the three target diseases, increases female mortality from other 
infectious diseases ... and it turned out that DTP vaccine administered after the measles vaccine was the 
explanation for the increased female mortality observed in the high-titer measles vaccine trials ... The 
effects of vaccines on the immune system may be modulated by other immune-modulating factors. 
Interactions are found between vaccines and high-dose vitamin A supplementation ... and two vaccines 
may have completely different effects when administered simultaneously ... We need to explore 
systematically what is likely to happen when our effective interventions are administered with other 
vaccines, drugs, or micronutrients and in different sequences.” [41]; and 
“Epidemiological data suggest that previous infections can alter an individual's susceptibility to 
unrelated diseases … Substantial research efforts have expanded the classical concept of immune 
memory to also include long-lasting changes in innate immunity and antigen-independent reactivation 
of adaptive immunity. Collectively, these processes provide possible explanations on how acute 
infections might induce long-term changes that also affect immunity to unrelated diseases … This 
heightened state of alert enhances the ability of the immune system to combat even unrelated 
infections but may also increase susceptibility to autoimmunity. At the same time, infection-induced 
changes in the regulatory compartment may dampen subsequent immune responses and promote 
pathogen persistence.” [42]. 
 




A3-C6. Impact of Infection Route on Immune System 
Vaccine-based infections have different routes of exposure from natural exposure, and this 
could lead to different impacts on the immune system. The typical vaccine is injected directly into the 
bloodstream, thereby bypassing much of the innate immune system, while the naturally acquired 
infection evolves through the time-consuming process of delay and resistance by the innate immune 
system.  Studies have been performed examining the effects of different routes of exposure.  For 
example: 
“our study demonstrates that the identification of candidate LAVs {live attenuated viruses} and 
immune protection markers in an animal model can be strongly affected by the route of infection used” 
[43]; and 
“vaccine formulation and route of delivery can influence outcomes as suggested by our studies 
... Consideration of alternative methods rather than reliance on parenteral methods for vaccination can 
lead to vaccination strategies that produce improved efficacy and long-term memory response. Such 
improvements in protection came about by considering brucellosis as a mucosal disease, rather one that 
solely produces a systemic disease. Empowering mucosal approaches could harness additional 
lymphocytes to protect against infection, particularly since most infections occur following a mucosal 
exposure” [44]. 
A3-C7. Impact of Combinations of Toxic Stimuli 
“In the combination case, typically less of each constituent of the combination is required to 
cause damage compared to the amount determined from single stressor experiments. Thus, exposure 
limits based on single toxic stimulus experiments are inadequate for setting limits for stressor 
combinations.” [22]. 
A3-C8. Long-Term Safety Requirements 
While the efficacy issues for a COVID-19 vaccine have been enumerated extensively in recent 
reviews [29, 34], more emphasis needs to be placed on ensuring mid- and long-term safety are 
achieved.  Vaccines do not appear to have the same safety requirements as many drugs.  For example, 
consider the following excerpts from selected vaccine inserts relative to safety 
[https://www.vaccinesafety.edu/package_inserts.htm]: 
-MMR Vaccine “M-M-R II has not been evaluated for carcinogenic or mutagenic potential, or potential to 
impair fertility ... Animal reproduction studies have not been conducted with M-M-R II.”; 
-Influenza Vaccine “FLUARIX QUADRIVALENT has not been evaluated for carcinogenic or mutagenic 
potential or male infertility in animals.”; 
-DTAP Vaccine “INFANRIX has not been evaluated for carcinogenic or mutagenic potential or for 
impairment of fertility.”; and 
-HPV Vaccine “GARDASIL 9 has not been evaluated for the potential to cause carcinogenicity, 
genotoxicity or impairment of male fertility.” 




Long-term safety studies of vaccines are rare (however, see bibliography at the end of this 
Appendix for some examples).  The typical vaccine study is aimed at efficacy.  Such studies tend to be a 
few months long, and the main evaluation criterion is titers of antibody in the serum. 
Vaccines, especially childhood vaccines, are administered according to a schedule, which now 
comprises about seventy+ doses covering about sixteen vaccines.  The schedule-based combination 
effects of these seventy+ vaccine doses have not been tested, and, therefore, adverse effects due to 
real-life vaccine synergies are unknown. 
Much of the published data for vaccine adverse events (at least in the USA) originates from the 
VAERS database.  VAERS is a passive monitoring system, and, like all similar systems, suffers from 
substantial under-reporting of adverse events [53].  A groundbreaking study [54], performed by Harvard 
Pilgrim Healthcare, Inc, reported that “fewer than 1% of vaccine adverse events are reported”.  In other 
words, the actual numbers of adverse reactions to vaccines are one to two orders of magnitude higher 
than those reported in VAERS! 
The methodology for obtaining this result was as follows: “Every patient receiving a vaccine was 
automatically identified, and for the next 30 days, their health care diagnostic codes, laboratory tests, 
and medication prescriptions are evaluated for values suggestive of an adverse vaccine event. When a 
possible adverse event was detected, it was recorded, and the appropriate clinician was to be notified 
electronically.” 
Thus, these adverse events are single-visit short-term adverse events (within thirty days of the 
vaccination).  They do not reflect the results of vaccination combinations administered over a longer 
period than thirty days, and they do not reflect results of vaccinations of any type in the mid-or long-
term [54]. 
If fewer than 1% of vaccine adverse events are reported, how well does this sample reflect the 
total number of adverse events actually experienced?  This is not a randomly-selected sample, as would 
be required for a statistically-valid result.  Thus, even analyses of short-term adverse effects based on 
VAERS data are severely flawed.  And, if fewer than 1% of these short-term adverse events are reported, 
what fraction of longer-term adverse events (where the connection between the adverse event and the 
vaccination becomes more tenuous as time proceeds) would be reported?  One can only conclude that a 
negligible fraction of long-term adverse events is reported in a passive monitoring system like VAERS. 
A3-C9. Time Required for Credible COVID-19 Vaccine Safety Studies 
As the above results have shown, vaccines can have long-term impacts on the immune system 
(positive and negative), and short and long-term effects on other diseases.  The effects of vaccines can 
vary according to route of infection, prior history of vaccinations, and, as stated by Benn et al above, 
administration “with other vaccines, drugs, or micronutrients and in different sequences.” [41].  To 
accelerate the time required to demonstrate long-term safety, laboratory experiments are usually done 
using animals with relatively short lifespans whose responses to myriad toxic stimuli are similar to that 
of human beings. 
One major difference between these animal experiments and the human model is that the 
laboratory experiments are usually performed with the administration of a single toxic stimulant, 
or maybe two, while the human model lives in a sea of toxic stimuli.   





There are many examples in the biomedical literature where combined exposures to toxic 
stimuli showed adverse effects whereas exposures to the same stimuli in isolation (at the same dosages) 
showed no adverse effects [25, 55].  Thus, unless these laboratory experiments are performed with a 
range of combinations of associated immunomodulators, they would not be credible for safety 
assessment purposes.  Such experiments would require enormous amounts of financial and time 
resources. 
The other alternative is to perform these safety studies with human beings.  For long-term 
safety studies, decades could be required for credible results.  Thus, there is a major disconnect 
between the time required for credible safety studies of a COVID-19 vaccine and the one-year or less 
vaccine commercialization being propounded by decision-makers in the media today. 
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Appendix 4 – FACTORS THAT WEAKEN AND STRENGTHEN IMMUNE SYSTEM; BIBLIOGRAPHIES  
A4-A.   Contributing Factors to Weakened Immune System 
 This section presents the complete list of factors that contribute to weakening of the immune 
system based on our analysis of the retrieved data base.  About 10,800 records were retrieved using the 
query shown in Chapter 2 (and other records identified in the course of the analysis), about 7,000 of 
these records were analyzed, and about 4,700 (of the 7,000) records identified factors that contributed 
to weakening of the immune system.  The contributing factors from these ~4,700 records were 
aggregated, and slightly over 2,200 contributing factors were entered into the tables below.  Not all 
redundancies were eliminated, but if even on the order of 30% redundancy exists, this means that about 
1,500 contributing factors to weakening the immune system have been identified. 
 This is a very conservative estimate.  The query in Chapter 2 was written to retrieve those 
articles most relevant to immune-weakening factors, given the labor-intensive approach taken to 
identify these factors from the retrieved articles.  A much more expansive query, albeit with less 
precision, would have retrieved tens of thousands of articles, and produced many more contributing 
factors. 
 But, the 1,500 constitute a large number, are far more than we have seen in any one article, and 
probably cover all the major contributing factors.  Any measures that an individual or government 
regulator can take for protecting the health of the immune system will only be able to deal with a small 
fraction of the 1,500 already identified, at least initially.   
 Tables A4-1 to A4-5 contain the ~2,200 contributing factors, divided into five categories: 
Lifestyle, Iatrogenic, Biotoxin/Biomaterial, Occupational/Environmental, Psychosocial/Socioeconomic.  
This is a categortization we have been using for the past few years [16].  Many other categorizations are 
possible, and may offer additional insights. 
TABLE A4-1.  CONTRIBUTING FACTORS TO WEAKENED IMMUNE SYSTEM 
 (LIFESTYLE) 
Advanced Glycation End Products 
Age 
Alcohol Abuse 
Aniline-Adulterated Rapeseed Oil 
Argemone Oil 








Cow's Milk Insulin 
Crack 
Dietary Biotin Deficiency 
Dietary Excess Lipids 
Dietary Fatty Acid Intake 
Dietary Iron Deficiency 
Dietary Iron Excess 
Dietary Low Lipids 
Dietary Niacin Deficiency 
Dietary Oxidized Lipids 
Dietary Phosphorus Deficiency 
Dietary Protein Restriction 
Dietary Pyridoxine Deficiency 
Dietary Thiamin Deficiency 
Dietary Valine Deficiency 
Dietary Zinc Deficiency 
Diet-Induced Obesity 





Early Antibiotic Use 
Early Life Diet 





Excess Dietary Cholesterol 
Excessive Se 
Extended Contact Lens Wearing 
Fast-Food Burger 
Fatty Acid Anilides 
Fetal Alcohol Exposure 
Fish Extracts 
Fish Oil Supplementation 
Flavored E-Cigarette Liquids 







High Fat Diet 
High Glucose Exposure 









Low Dietary N − 3 Fatty Acid 





























Red Meat Consumption 









Vitamin A Deficiency 
Vitamin B-12 Deficiency 
Vitamin B-6 Deficiency 
Vitamin C Deficiency 

























































Adenosine 5'-Monophosphate (AMP) Quantum 














Allogeneic Bone Marrow Transplantation 
































Anti-Programmed Death 1 
Antiretroviral Agents 
Antithymocyte Globulin 













































































































Combination Antiretroviral Therapy 
Complete Freund's Adjuvant 
Congenital Heart Disease Surgery 





















Cytokine Gene Therapy 
Cytostatic Drugs 

































































































Granulocyte Colony Stimulating Factor 
Gusperimus 













Hepatitis B Immunoglobulin 
Hepatitis B Vaccine 
Hgd40 
Highly Active Antiretroviral Therapy 
Histone Deacetylase Inhibitors 
Human Immunodeficiency Virus Protease 
Inhibitors 

























Immune Checkpoint Inhibitors 
Immunoglobulin G Immune-Complex 
Immunoglobulins 
Immunomodulatory Monoclonal Antibodies 
Immunostimulatory Oligodeoxynucleotide 
Immunosuppressants 
Immunosuppressive Acid Protein 
Immunosuppressive Agents 
Immunosuppressive Drugs 










Interferon Alpha Therapy 
Interferon Beta-1a 
Interferon Type 1 
Interferon-Alpha 
Interleukin 2 Receptor Antibody 
Intravenous Gammaglobulin 
Intravenous Immunoglobulin 











































Mammary Silicone Implants 
M-Carboxy-Cinnamicacidbis-Hydroxamide 
Measles, Mumps, And Rubella Vaccine 
Mechlorethamine 























Monoclonal Anti-16/6 Id Antibody 
Monoclonal Antibodies 




































































































Polyclonal Antilymphocyte Antibodies 
Polyclonal Antithymocyte Antibody 
Polylactic-Co-Glycolic Acid Nanoparticle 
Polymerized Porcine Hemoglobin 






























Raav Gene Medicine 







Recombinant 19-kDa Antigen 



























Serotonin Reuptake Inhibitors 
Sevoflurane 






























































































Tumor Necrosis Factor Alpha Antagonists 
Tyrosine Kinase Inhibitors 
Ulobetasol 




















































Androctonus Australis Hector Scorpion Venom 
Anthrax Lethal Toxin 
Anti-Dopamine Beta-Hydroxylase Immunotoxin 
Antigenic Peptide P815E 
Antx-A 
Asobara Japonica Venom 







Bacillus Thuringiensis Israelensis 
Bacterial 
Bacterial Infections During Pregnancy 







Bovine Viral Diarrhea Virus 
Brevetoxin 
Brown Recluse Spider Venom 
Brucella Melitensis 

















Chronic Viral Infection 
Chrysaora Quinquecirrha Venom 
Cis-Urocanic Acid 
Citrinin 
Clade B Human Immunodeficiency Virus 
Clostridium Perfringens 
CMV 
Cobra Venom Factor 




Cotesia Chilonis Venom 
Coxsackievirus B3 











Dermatophagoides Pteronyssinus Group 5 
D-Galactosamine 
D-Galactose 












Escherichia Coli 0:14 Lipopolysaccharide 
Escherichia Coli Lipopolysaccharide 
Estrogen 
Estrogenic Xenobiotics 
Excess Growth Hormone 



























Heat Shock Protein 65 




Hepatitis B Virus 








Human Herpesvirus 8 
Human Immunodeficiency Virus 
Human Leucocyte Antigen G 
Human Pappilomavirus 
Human Respiratory Syncytial Virus 
Human Rhinovirus 
Indoxacarb 










Lymphocytic Choriomeningitis Virus 
M. Tuberculosis 
Malondialdehyde 
Marek's Disease Virus 
Measles Virus Infection 
Microcystin-LR 
Microcystins 
Milky Sap Of F. Carica 
Mitomycin 
Mitomycin C 







Mus M 1 






















Pasteurella Haemolytica A1 Lipopolysaccharide 























Pseudomonas Exotoxin A 
Pteridium Aquilinum 






Ribosome Inhibiting Protein 














Simian Immunodeficiency Virus 
Sivcpz 
Soybean Dust 
Spores Of Basidiomycete Fungi 
Squalene 
Stachybotrys Chartarum 











Taenia Solium Metacestode 
Tat 1-72 
Tetanus Toxin 
Thalassophryne Nattereri Fish Venom 
Thermophilic Actinomycete 
Tityustoxin 





Tripterygium Wilfordii Hook F 
Tulipalin A 




Viral Infections During Pregnancy 
Virus-Associated Hematologic Malignancies 
Vomitoxin 






























































































































50 Hz Amplitude-Modulated 2.45 GHz 
Microwaves 







8:2 Fluorotelomer Alcohol 
835 Mhz Radiofrequency 
9-(2-Hydroxyethoxymethyl)Guanine 
9,10-Dimethylanthracene 
900 MHz Radiofrequency Radiation 
915-MHz Microwave Radiation 
Abamectin 























Airborne Particulate Matter 



































Aqueous Fraction Of PW 
Arabian Crude Oil 







Aromatic Amino Compounds 
Aromatic Halogenated Disinfection Byproducts 
Aromatic Hydrocarbon Receptor Agonists 
Aromatic Hydrocarbons 











































Bioprotein Nucleic Acid Reduced Variant 
Biphenyls 






Bivalent Ionic Mercury 
Bleached Kraft Pulp Mill Effluent 
Boric Acid 
Boron Nitride Nanoflakes 
Branched Polyethylenimine Nanoparticles 












Cadmium Telluride Quantum Dots 
Caramel Colour III 
Carbamate Pesticides 
Carbaryl 






Carbon Black Nanoparticles 
Carbon Disulfide 
Carbon Fullerenes 










CdS/CdTe Quantum Dots 
CdSe/ZnS Quantum Dots 
CdTe Quantum Dots 
CeCl3 
Cellphone Electromagnetic Radiation 
Cement Kiln Dusts 
Chemical Pollutants 
Chemical Stress 
Chemical Warfare Agents 
Chemical Weapon 
Chemically Dispersed Oil 














































Coplanar Polychlorinated Biphenyls 
Copolymer-I 
Copper 
Copper Alginate Fibers 
Copper Carbonate Nanoparticles 
Copper Chloride 
Copper Nanoparticles 






















Decabrominated Diphenyl Ether 
Dechlorane 602 
Decimeter Waves 




DEP Benzene Extracts 
Dermal Bioimplants 
Dextran Sodium Sulfate 
































Dim Light At Night 
Dimethoate 
Dimethyl Carbonate 


















































E-Waste Disposing Areas 
Exhaust Gases 






Fine Particulate Matter 
Fipronil 
























Gasoline Exhaust Particles 
Geogenic Dust 




















Head-Down Tilt Bed Rest 
Heat 
Heat Stress 
Heavy Crude Oil 











High Frequency Electromagnetic Radiation 
High Temperature 
High Water Temperature 
High-Dose Sunlight 










Hydrophobic Sodium Fluoride-Based 



























































Mesoporous Silica Nanoparticles 
Metal Nanoparticles 


















































Monosodium Urate Monohydrate Crystal 




































































O,O-Dimethyl, S-Ethyl Phosphorothioate 
O,P-Dichlorodiphenyldichloroethylene 








Oil Fly Ash 
Oil Mist 
Oil Sands Process Water 
Oil Sands Tailings Water 
Oil Sands-Derived Naphthenic Acids 
Oil Spills 
O-Isopropyl Methylphosphonofluoridate 













Organohalogen Flame Retardant 





















































Perfluorooctane Sulfonic Acid 
Perfluorooctanoate 
Perfluorooctanoic Acid 
Perfluorooctanoic Sulfonic Acid 
Perinatal Chemical Exposures 
Permanone 
Permethrin Exposure 
Persistent Organic Pollutants 
Persistent Organochlorine Compounds 
Pesticides 
Petrochemical Waste Sites 
Petrochemical Wastes 


































Poly (Lactic-Co-Glycolic Acid) Nanoparticles 
Poly(Carboxybetaine) Nanoparticles 
Poly(D,L-Lactic Acid) Nanoparticle 




Polybrominated Diphenyl Ethers 
Polybrominated Flame Retardants 
Polycarbonate 
Polychlorinated Biphenyl 153 
Polychlorinated Biphenyl Congeners 





Polychlorinated Diphenyl Ethers 
Polychlorinated Naphthalenes 

































Pulp Mill Effluent 

























Radiotelevision Broadcasting Stations 
Radiotherapy 
Residual Oil Fly Ash 
Resin Glass Ionomers 
Respiratory Syncytial Virus 




























Sodium Dodecyl Sulfate 
Sodium Fluoride 
Sodium Methyldithiocarbamate 






Spinal Cord Injury 
Spinetoram 












Sunset Yellow FCF 
Supercypermethrin Forte 
Suspended Particulates 
















Tetraphenyl Arsonium Chloride 

























Total Particulate Matter 




Treated Urban Wastewaters 
Trehalose Dimycolate 
Triallate 





























Type A Trichothecenes 
Type B Trichothecenes 
Uhf Electrical Field 





Untreated Urban Wastewaters 
Urban Air Pollution 



















Whole-Smoke Conditioned Medium 
Wide-Band Modulated Electromagnetic Field 
Xenobiotics 











TABLE A4-5.  CONTRIBUTING FACTORS TO WEAKENED IMMUNE SYSTEM 
(PSYCHOSOCIAL/SOCIOECONOMIC) 
 
Accumulated Life Stress 
Acute Psychological Stressors 




Chronic Life Stress 
Chronic Mild Stress 
Chronic Restraint Stress 






Intense Intellectual Stress 
Life Stress 
Male Partner Violence 
Mild Stress 










Stressful Life Events 
Stress-Related Behavior 




A4-B.  Bibliography – Contributing Factors to Weakened Immune System – Titles Only 
 As stated in the previous section, approximately 4,700 records included factors that contributed 
to weakening the immune system, and these records formed the basis of the analysis.  The titles of 
these records follow.  To retrieve the abstract, or in some cases the full-text of these records, insert the 
title shown below into Pubmed. 
18beta-Glycyrrhetinic acid from licorice root impairs dendritic cells maturation and Th1 immune 
responses 
192IgG-saporin-induced immunotoxic lesions of cholinergic basal forebrain system differentially affect 
glutamatergic and GABAergic markers in cortical rat brain regions 
2,2',4,6,6'-Pentachlorobiphenyl-induced apoptosis is limited by cyclooxygenase-2 induction 




2,3,7,8-TCDD neurotoxicity in neuroblastoma cells is caused by increased oxidative stress, intracellular 
calcium levels, and tau phosphorylation 
2,3,7,8-Tetrachloodibenzo-p-dioxin affects the differentiation of CD4 helper T cell 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) and long term immunologic memory 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) induced suppression of the local immune response 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)-induced immunotoxicity 
2,3,7,8-Tetrachlorodibenzo-p-dioxin impairs stable establishment of oral tolerance in mice 
2,3,7,8-Tetrachlorodibenzo-p-dioxin-mediated impairment of B cell differentiation involves 
dysregulation of paired box 5 (Pax5) isoform, Pax5a 
21 Days head-down bed rest induces weakening of cell-mediated immunity - Some spaceflight findings 
confirmed in a ground-based analog 
2'3'-Dideoxyinosine inhibits the humoral immune response in female B6C3F1 mice by targeting the B 
lymphocyte 
25 years of UV-induced immunosuppression mediated by T cells-from disregarded T suppressor cells to 
highly respected regulatory T cells 
2-Methoxyestradiol protects against IgG immune complex-induced acute lung injury by blocking NF-
kappaB and CCAAT/enhancer-binding protein beta activities 
3,3'-Diindolylmethane induces immunotoxicity via splenocyte apoptosis in neonatal mice 
3,4-Dichloropropionanilide-induced atrophy of the thymus: mechanisms of toxicity and recovery 
3-Methylcholanthrene induces lymphocyte and phagocyte apoptosis in common carp (Cyprinus carpio L) 
in vitro 
3-Methylindole-induced splenotoxicity: functional analysis of immune parameters and lymphocyte 
phenotyping by flow cytometry 
51Cr release assay of clozapine-induced cytotoxicity: evidence for immunogenic mechanism 
5-azacytidine promotes an inhibitory T-cell phenotype and impairs immune mediated antileukemic 
activity 
6:2 fluorotelomer sulfonamide alkylbetaine (6:2 FTAB), a novel perfluorooctane sulfonate alternative, 
induced developmental toxicity in zebrafish embryos 
6-Methylprednisolone does not impair anti-thymocyte globulin (ATG) immunosuppressive activity in 
non-human primates 
7,12-Dimethylbenz[a]anthracene-induced bone marrow toxicity is p53-dependent 
8:2 Fluorotelomer alcohol causes immunotoxicity and liver injury in adult male C57BL/6 mice 
954 MHz microwaves enhance the mutagenic properties of mitomycin C. 




A 33-year-old patient with human immunodeficiency virus on antiretroviral therapy with efavirenz-
induced complex partial seizures: a case report 
A case of daptomycin-induced immune thrombocytopenia 
A case of drug-induced hypersensitivity syndrome induced by icotinib managed by intravenous 
immunoglobulin and systemic corticosteroids 
A Case of Heparin-Induced Thrombocytopenia with Discrepancy in the Results of Anti-Platelet Factor 
4/Heparin Antibodies between Latex-Particle-Enhanced Immunoturbidimetric Assay and Enzyme 
Immunoassay 
A case of inflammatory pseudotumor of the lung with suppressed immune response in the patient with 
renal cell carcinoma after nephrectomy and administration of interferon 
A case of isoniazid-induced thrombocytopenia: recovery with immunoglobulin therapy 
A case of linear immunoglobulin A bullous dermatosis in a patient exposed to sun and an analgesic 
A case of pembrolizumab-induced type-1 diabetes mellitus and discussion of immune checkpoint 
inhibitor-induced type 1 diabetes 
A case of profound and prolonged tirofiban-induced thrombocytopenia and its correction by 
intravenous immunoglobulin G 
A case of thrombocytopenia induced by digitoxin--antibody immune complex 
A clinical and immunologic study of workers with trimellitic-anhydride-induced immunologic lung 
disease after transfer to low exposure jobs 
A commercial sunscreen's protection against ultraviolet radiation-induced immunosuppression is more 
than 50% lower than protection against sunburn in humans 
A comparative evaluation of immunotoxicity of DDT and its metabolites in rats 
A comparative evaluation of immunotoxicity of malathion after subchronic exposure in experimental 
animals 
A comparative evaluation of the immunotoxicity and immunomodulatory effects on macrophages 
exposed to aromatic trihalogenated DBPs 
A Comparative Study on the Effects of Different Parts of Panax ginseng on the Immune Activity of 
Cyclophosphamide-Induced Immunosuppressed Mice 
A comparison of immunotoxic effects of nanomedicinal products with regulatory immunotoxicity testing 
requirements 
A Comparison of Two Types of Rabbit Antithymocyte Globulin Induction Therapy in Immunological High-
Risk Kidney Recipients: A Prospective Randomized Control Study 
A comprehensive review of pesticides and the immune dysregulation: mechanisms, evidence and 
consequences 




A cooperative effect of surgical stress-induced immunomodulation with the cessation of 
immunosuppression on hepatitis C virus elimination 
A critical reappraisal of the current data on drug-induced linear immunoglobulin A bullous dermatosis: a 
real and separate nosological entity 
A critical review of perfluorooctanoate and perfluorooctanesulfonate exposure and immunological 
health conditions in humans 
A cross-sectional study of changes in markers of immunological effects and lung health due to exposure 
to multi-walled carbon nanotubes 
A cytokine cascade including prostaglandin E2, IL-4, and IL-10 is responsible for UV-induced systemic 
immune suppression 
A detailed study of developmental immunotoxicity of imidacloprid in Wistar rats 
A dose-response study of the effects of prenatal and lactational exposure to TCDD on the immune 
response to influenza a virus 
A double-edged sword: does highly active antiretroviral therapy contribute to syphilis incidence by 
impairing immunity to Treponema pallidum 
A flow immunoassay for studies of human exposure and toxicity in biological samples 
A health food high-peptide meal alleviates immunosuppression induced by hydrocortisone and 
cyclophosphamide in mice 
A high SPF sunscreen's effects on UVB-induced immunosuppression of DNCB contact hypersensitivity 
A higher anxiety state in old rats after social isolation is associated to an impairment of the immune 
response 
A high-throughput screening method based on stably transformed human cells was used to determine 
the immunotoxic effects of fluoranthene and other PAHs 
A meta-analysis and morphological review of cyclosporine-induced nephrotoxicity in auto-immune 
diseases 
A method of assessing impairment of immunity after trauma 
A model of immune-mediated lung disease in rats sensitized to house dust mite and upregulation of 
immunity following exposure to nitrogen dioxide 
A model of immunologic lung injury induced by trimellitic anhydride inhalation: antibody response 
A monoclonal antibody to hippuric acid: an improved enzyme-linked immunosorbent assay for biological 
monitoring of toluene exposure 
A multivariate assessment of innate immune-related gene expressions due to exposure to low 
concentration individual and mixtures of four kinds of heavy metals on zebrafish (Danio rerio) embryos 




A murine model of the effects of inhaled CuO nanoparticles on cells of innate and adaptive immunity - a 
kinetic study of a continuous three-month exposure 
A neurotoxic regimen of methamphetamine exacerbates the febrile and neuroinflammatory response to 
a subsequent peripheral immune stimulus 
A new assay system for evaluation of developmental immunotoxicity of chemical compounds using 
respiratory syncytial virus infection to offspring mice 
A new model for an etiology of rheumatoid arthritis: smoking may trigger HLA-DR (shared epitope)-
restricted immune reactions to autoantigens modified by citrullination 
A new pathologic pathway for pulmonary fibrosis induced by silica: involvement of immunosuppressive 
responses 
A new side effect of immunosuppression: high incidence of hearing impairment after liver 
transplantation 
A nontoxic Pseudomonas exotoxin A induces active immunity and passive protective antibody against 
Pseudomonas exotoxin A intoxication 
A novel immunochromatographic electrochemical biosensor for highly sensitive and selective detection 
of trichloropyridinol, a biomarker of exposure to chlorpyrifos 
A novel immunosuppressive drug, FTY720, prevents the cancer progression induced by cyclosporine 
A novel mouse model of chronic prostatitis/chronic pelvic pain syndrome induced by immunization of 
special peptide fragment with aluminum hydroxide adjuvant 
A novel T(H)17-type cell is rapidly increased in the liver in response to acetaminophen-induced liver 
injury: T(H)17 cells and the innate immune response 
A phase-I study of repeated therapy with radiolabelled antibody to carcinoembryonic antigen using 
intermittent or continuous administration of cyclosporin A to suppress the immune response 
A Potential Mechanism for Immune Suppression by Beta-Adrenergic Receptor Stimulation following 
Traumatic Injury 
A predictive F344 rat immunotoxicology model: cellular parameters combined with humoral response to 
NP-CgammaG and KLH 
A preliminary evaluation of immune stimulation following exposure to metal particles and ions using the 
mouse popliteal lymph node assay 
A prospective, double-blind, randomized study of high-versus low-dose OKT3 induction 
immunosuppression in cadaveric renal transplantation 
A protective effect of vitamin E and selenium in ameliorating the immunotoxicity of malathion in chicks 
A proteomic approach for the identification of immunotoxic properties of Tulipalin A 




A randomized controlled trial of late conversion from calcineurin inhibitor (CNI)-based to sirolimus-
based immunosuppression in liver transplant recipients with impaired renal function 
A randomized, double-blinded comparison of Thymoglobulin versus Atgam for induction 
immunosuppressive therapy in adult renal transplant recipients 
A rare case report of acyclovir-induced immune thrombocytopenia with tongue hematomas as the first 
sign, and a literature review 
A review of the immunotoxicity of the pesticide 3,4-dichloropropionanalide 
A role for associated transition metals in the immunotoxicity of inhaled ambient particulate matter 
A role for HO-1 in renal function impairment in animals subjected to ischemic and reperfusion injury and 
treated with immunosuppressive drugs 
A role for neuropeptides in UVB-induced systemic immunosuppression 
A role for oxidative stress in suppressing serum immunoglobulin levels in lead-exposed Fisher 344 rats 
A role for reactive oxygen species in endotoxin-induced elevation of MOR expression in the nervous and 
immune systems 
A semiquinone glucoside derivative isolated from Bacillus sp. INM-1 provides protection against 5-
fluorouracil-induced immunotoxicity 
A single dose of trichloroethylene given during development does not substantially alter markers of 
neuroinflammation in brains of adult mice 
A site involving the "hybrid" and PSI homology domains of GPIIIa (beta 3-integrin subunit) is a common 
target for antibodies associated with quinine-induced immune thrombocytopenia 
A soy-derived immunostimulating peptide inhibits etoposide-induced alopecia in neonatal rats 
A statement on the developmental immunotoxicity of bisphenol A (BPA): answer to the question from 
the Dutch Ministry of Health, Welfare and Sport 
A study of autoantibodies and circulating immune complexes in mercury-exposed chloralkali workers 
A study on behavioral, neurotoxicological, and immunotoxicological effects of subchronic arsenic 
treatment in rats 
A study on geno- and immunotoxicological effects of subacute propoxur and pirimicarb exposure in rats 
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A4-C. Bibliography – Low-Tech Factors that Strengthen Immune System 
 In the main text, two types of strategic treatments for a weakened immune system were 
defined: vaccine-based and non-vaccine-based.  The vaccine-based treatments were addressed in 
Appendix 3.  The non-vaccine-based treatments were divided into two categories: identifying and 
eliminating factors that contribute to weakening the immune system, and adding factors that contribute 
to strengthing a weak immune system.  Many factors of the first category were presented in Tables A4-1 
to A4-5.  In the present section, some factors of the second category (especially low-tech factors that 
strengthen the immune system) will be presented in the form of a bibliography.  Many more factors of 
this nature exist, and could be identified with a much larger study.   
The bibliography follows.  It consists of two alphabetized sections.  The first group (on average) 
tends to cover broader issues, while the second group (on average) tends to focus on more specific 
issues.  Many of the documents straddle both groups. 
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